Despite the well-documented benefits of high-quality child care, many preschool-age children in the U.S. attend low-quality programs. Accordingly, improving the quality of child care is increasingly an explicit goal of government policy. However, accomplishing this goal requires a thorough understanding of the factors that influence parents' child care decisions. This paper provides the first credible evidence on the demand for child care characteristics in the market for home-based care. Using a randomized audit design, we study three dimensions of caregiving: affordability (i.e., the hourly price of child care), quality (i.e., caregiver education and experience), and convenience (i.e., caregiver car ownership and availability). We find that while parents are extremely sensitive to the cost of child care, they also have strong preferences for quality, particularly caregivers' educational attainment. Furthermore, we obtain mixed results on the convenience dimensions of child care, with parents valuing those owning a car but not those with more availability. Finally, we find significant heterogeneity in child care preferences according to families' age of youngest child, race and ethnicity, and willingness-to-pay. Our findings suggest that the child care market's quality problems may be driven by parents' inability to afford highquality care or their lack of informational resources on how to identify such programs, rather than an unwillingness to pay for them.
I. Introduction
Evidence on the benefits of high-quality child care is overwhelming. Numerous studies demonstrate that high-quality care can improve children's cognitive and social-emotional development, enabling them to perform better in school and in the labor market (Peisner-Feinberg et al., 2001; Dearing et al., 2009; Auger et al., 2014; Herbst, 2013; Barnett et al., 2013; Campbell et al., 2014; Gathman & Sass, 2018; Gormley et al., 2018) . 2 Furthermore, the benefits of high-quality care may accrue not only to those who have access to it, but to society as a whole. For example, such care may reduce the cost to society of problems associated with poor education, such as low earnings, unstable employment, dependence on social welfare services, increased crime and drug use, and teenage childbearing (Temple & Reynolds, 2007; Vandell & Wolfe, 2000; Heckman, 2008) .
Despite the well-understood benefits of high-quality child care, many U.S. children attend programs that are of low-to mediocre-quality (NRC, 2000; NICHD, 2006; Barnett et al., 2010; Bassok & Galdo, 2016; Burchinal et al., 2010; Dowsett et al., 2008; Vandell & Wolfe, 2000) . For example, according to the National Center for Education Statistics, 67 percent of the center-based arrangements attended by preschool-age children are rated to be either low-or medium-quality (U.S. , 2014) . This problem appears to extend to home-based relative and non-relative arrangements, for which 43 and 48 percent are low-and medium-quality, respectively. Moreover, child care arrangements are often of poorer quality for disadvantaged children. For example, only 16 percent of children from families in the bottom income quintile attend a program rated to be good or better.
Department of Education
One of the most common explanations for the low level of child care quality is a market failure driven by parents' lack of information on how to recognize high-quality settings or to understand the positive private and public benefits of such care for their children and society at large (Blau, 2001; Herbst 2 Child care quality is generally measured in two ways. The first is based on observing what actually takes place in the child care settings, including children's interactions with caregivers and other children. These features are described as indicators of process quality. The second is based on relatively tangible and easy-to-observe characteristics of child care settings and the quality of caregivers, such as the staff-child ratio, classroom size, and the formal education and training of the caregivers. This set of attributes is described as indicators of structural quality (Herbst & Tekin, 2010) . Mocan, 2007) . 3 The empirical evidence is largely consistent with this view. For example, child care searches are typically short in duration, with many parents considering just one provider or making their decision within one day (Layzer et al., 2007; NSECE, 2014) . Furthermore, parents are less likely to inquire about the quality-related attributes of child care (e.g., program content, curriculum, licensing, and turnover) and more likely to inquire about its convenience and cost (e.g., fees and hours of operation) (NSECE, 2014) . Accordingly, there are sharp inconsistencies between the quality ratings of parents and trained observers, where the former consistently rates the quality of their child's provider more favorably than the latter Forry et al., 2013; Cryer & Buchinal, 1997; Mocan, 2007) . 4 Furthermore, other research finds that various measures of program quality do not predict parent ratings of satisfaction with their provider (Bassok et al., 2018) . Instead, the practical dimensions of child care-related to convenience and reliability-seem to play a major role in parent decision-making and satisfaction (Mamedova & Redford, 2013; Layzer & Goodson, 2006; Barbarin et al., 2006; Bassok et al., 2018b; Rose & Elicker, 2008; Sonenstein & Wolf, 1991) .
In this paper, we provide evidence on the determinants of parent demand for the quality and nonquality attributes of child care using data from a large field experiment. In particular, we design and implement an audit-style study, in which we randomly assign several characteristics to fictitious caregiver profiles that were created on a large, online child care job service that connects families with providers.
Between March 2017 and May 2018, we used the fictitious profiles to respond to 8,000 "job advertisements" placed by parents in eight large U.S. cities. We then examine the propensity of an applicant 3 This market failure is likely to perpetuate itself because, when parents fail to recognize high-quality care and cannot make well-informed decisions, the demand for high-quality care would be lower-resulting in lower prices-than would be the case if parents were perfectly informed. Lower prices would in turn drive out higher-quality providers from the market thereby causing market-wide quality to fall further (Blau, 2001; Vandell & Wolfe, 2000; Herbst & Tekin, 2016; . These quality problems are reflected in part by stagnant wages, low skills, and high rates of turnover among workers (Bassok et al., 2013; Boyd-Swan & Herbst, 2018; . 4 In fact, parents usually report high levels of satisfaction with their child care arrangement. For example, a study of low-income families in Louisiana finds that 69 percent of parents are very satisfied with their child's program and would likely choose their program again (Bassok et al., 2018) . Another study of low-income families receiving child care subsidies finds that approximately three-quarters of mothers rate the quality of their child's program as either excellent or perfect (Raikes et al., 2012) . Most recently, examine consumer reviews of child care providers posted on the website Yelp.com and conclude that parents overall are highly satisfied with their child care provider, and that there are differences between low-and high-income parents in the weights they place on various attributes of child care.
with a given set of randomly assigned characteristics to receive a positive parent response. Our study focuses on caregivers' education and work experience as the primary signals of quality, and we rely on car ownership status and the level of availability to reflect the non-quality, or convenience, attributes. In addition, the on-line job service allows caregivers to specify their hourly wage expectation, thereby providing an opportunity to study the impact of prices on child care demand. Together, these data allow us to examine the extent to which characteristics that reflect caregivers' observable quality and non-quality characteristics are valued by parents during the child care search.
Although the literature points to parents' inability to make informed decisions as a potential explanation of the market's quality problems, there are several important gaps in our understanding of how consumers make their child care choices and whether those choices have implications for quality.
First, the existing evidence relies on descriptive analyses of parent surveys to identify the characteristics of child care that are valued when selecting a provider (e.g., Chaudry et al., 2011; Weber, 2011; Layzer, 2007; Forry et al., 2013; Bassok et al., 2018; Davis & Connelly, 2005; Sandstrom et al, 2012; Mamedova et al., 2013; Cryer & Buchinal, 1997; Cryer et al., 2002) . Much of this work relies on a "check all that apply" approach to measuring preferences: parents are presented with a hypothetical list of child care characteristics, and they indicate which ones are important to their decision. This approach has clear limitations because parents may feel obliged to provide socially desirable answers. In addition, these surveys do not require parents to make trade-offs between various child care attributes, which is a hallmark of real decision-making. Thus studies rarely observe actual parent choices. A related drawback with prior work is that parent preferences are probed ex-post, that is, after a decision has been made. To the extent that parent evaluations of child care are correlated with the choices available to them, results obtained from these studies may be subject to selection bias.
To our knowledge, this study provides the first credible evidence on parent preferences for child care. By randomly assigning a number of quality and non-quality attributes to caregiver profiles, we are able to experimentally induce parents' demand for child care. Importantly, our study provides an assessment of actual decision-making-by measuring parents' positive and negative responses to fictitious caregiver profiles-which neutralizes social desirability biases and allows for a clear understanding of how parents prioritize various options. In addition, given that parents are shown caregivers with a randomly chosen set of characteristics, our research design ensures that all unobserved determinants of child care choices are averaged out across the choice set presented to parents.
Second, the evidence on child care decision-making comes overwhelmingly from studies of the formal, regulated segment of the child care market (i.e., center-based programs). Although the centerbased market-which contains 129,000 programs serving nearly seven million preschool-age children-is clearly important, there is very little research on the unregulated, in-home sector (NSECE, 2014) . However, in-home child care is a nontrivial and growing segment of the market. Currently, there are 919,000 in-home, paid child care providers serving 2.3 million young children, and another 2.7 million unpaid caregivers serving over four million children (NSECE, 2016) . Moreover, it is now common for parents to rely on online services to find and hire in-home caregivers. According to a survey conducted by Care.com-the world's largest online platform for finding home-based child care-73 percent of parents report using an online service to arrange for such a provider. Indeed, Care.com alone includes nearly 13 million families seeking home-based child care services from 10 million registered caregivers. Therefore, by studying the in-home, online child care market, this paper fills an important gap in the literature.
Finally, the particular online market we study is unique in that parents have access to a substantial amount of information about a given child care provider. Indeed, a typical caregiver profile includes not only basic demographic information, as well as complete education and work experience histories, but also lists of special skills, certifications, spoken languages, and hobbies. In addition, caregivers commonly post photos and videos of themselves, and they provide open-ended (written) introductory statements. The website also provides parents with caregiver ratings and reviews from previous families. Our study therefore provides an opportunity to examine preferences for child care in a market in which the inefficiencies from information asymmetry are unlikely to be as severe as they are for center-based programs, about which it would be impossible or extremely costly for consumers to gather comparably detailed information. As a result, our findings may shed light on the debate over whether the U.S.'s child care quality problems stem from parents' inability to afford high-quality care, their inability to identify the characteristics of such care, or their unwillingness to pay for it.
Our key results can be summarized as follows. First, we show that parents are very sensitive to the price of child care. Our estimates imply that caregivers charging $10-$15 per hour have a one-in-three chance of being offered the job or getting an interview, while those charging $20-$25 have a one-in-eight chance. Nevertheless, we find that parents have strong preferences for quality, particularly caregivers' educational attainment. Although parents appear to value work experience, the relationship takes a reverse U-shape, indicating that parents may view experience as having declining positive effects on quality.
Second, we find mixed evidence on the convenience dimensions of child care, with parents valuing those owning a car but not those with more availability. Finally, although our estimates imply that parents overall value quality over convenience, we uncover substantial heterogeneity in child care preferences across subgroups of families defined by the age of the youngest child, race and ethnicity, and willingness-to-pay.
These findings have important implications for our understanding of why child care quality in the U.S. tends to be low. We show that parents value both the quality and convenience attributes of child care, and they behave in a manner consistent with a willingness to pay for them. But, importantly, we also document that when they are forced to make a trade-off between quality and convenience, many parents demonstrate a preference for quality within a given price range. This suggests that at the heart of the quality problem lies parents' inability to afford high-quality child care or their lack of informational resources on how to identify such programs, rather than an unwillingness to pay for them. As a result, consumer education policies such as Quality Rating and Improvement Systems (QRIS), which now operate in most states, may be effective at increasing the demand for high-quality programs.
The remainder of the paper proceeds as follows. Section II provides a description of the homebased child care market. We then discuss the design of our field experiment, along with the analytical strategy, in Section III. Section IV presents the results, and we conclude in Section V with a discussion of policy implications.
II. The Home-Based Child Care Market
For the purposes of this paper, it is useful to think of the child care workforce as being employed in either center-or home-based settings. Programs within the center-based sector-which can be public or private and for-or non-profit-are generally licensed and regulated, and they operate out of either their own stand-alone building or one that is shared with another organization. In contrast, the home-based sector is lightly or entirely unregulated, and its workers care for one or more children in the provider's own home or in the home of the child(ren). There are three sub-sectors within the home-based market: listed, unlisted but paid, and unlisted and unpaid. The term "listed" refers to operators of licensed and regulated home-based child care programs-usually functioning as small, independent businesses-that appear on state or national lists of early care and education services (NSECE, 2016) .
This paper studies parent preferences in the unlisted, paid market. Such caregivers are likely to be seeking work within the home of the family requesting a child care provider and paid directly by the parents at a negotiated rate. It is common for these individuals to be friends, relatives, and neighbors of the family, but they can also be nannies, au pairs, and babysitters who are found and hired on child care job websites, such as the one we rely on in this study. Generally speaking, there is a preexisting relationship between the family and caregiver, although this will be the exception and not the rule in our study. Care provided by these individuals is regularly scheduled by the family and occurs for a large number of hours each week, which is not surprising given that parents use this child care as a work support. Finally, these caregivers are unlicensed, and they operate outside of states' regulatory regimes.
The most recent estimates suggest that the unlisted, paid sector comprises a large and growing segment of the overall home-based market. Currently, it includes approximately 919,000 workers who care
for an estimated 2.3 million preschool-aged children each week. This is significantly larger than the listed sector, which includes 118,000 workers who look after 750,000 children, but is smaller than the unlisted, unpaid sector, which contains 2.7 million workers who care for nearly four million children (NSECE, 2016) . The size of the unlisted, paid sector is also comparable to the center-based market, which is estimated to contain 129,000 programs and over 900,000 employees who care for approximately seven million preschool-aged children (NSECE 2014; Herzenberg et al., 2005) .
Caregivers within the unlisted, paid sector are generally less skilled and more disadvantaged than their counterparts in other child care sectors, particularly those in the center-based and listed, home-based markets (Boyd-Swan & Herbst, 2018; NSECE, 2016 
III. Experimental Design and Statistical Analysis The Field Experiment
The setting for our field experiment is a large, on-line service that connects parents to prospective child care providers. 5 The website allows parents to search for full-and part-time caregivers, nannies and babysitters, and those able to provide specialized services (e.g., tutoring and special needs' care). Using this website, we responded to a wide variety of caregiving jobs posted by parents in eight large cities: Atlanta, Boston, Chicago, Dallas, District of Columbia, Philadelphia, Phoenix, and Seattle. 6 Within each city, we limited the child care job search to a 30-mile radius around the city center, as measured by a downtown zip code. This distance was chosen because it encompasses both the central city and surrounding suburban regions; it provided access to a large number of jobs; and it is noted by the website as being the most common distance used by real job seekers.
To construct a caregiver profile, the job service requires individuals to provide a considerable amount of information about themselves, including their name, age, gender, residential location, position sought, and hourly wage expectation. Individuals may also provide one or more photos and/or introductory videos as well as a brief written (personal) statement of no more than 1,000 words. In addition, individuals can list specific skills and certifications (e.g., coursework in early childhood education, CPR, and first aid), provide the ratings and reviews from other families, and indicate whether the telephone number, email address, and social media accounts have been verified. Finally, caregivers answer a series of close-ended questions related to their educational attainment (i.e., level, institution, and field of study), work experience, and availability.
Our field experiment studies the impact of five job seeker characteristics within the profile: wage expectation, educational attainment, work experience, level of availability, and car ownership status. The job platform allows individuals to select an hourly wage expectation from a menu containing five categorical options. Our study assigned fictitious profiles to one of three wage categories: $10-$15 per hour, $15-$20 per hour, or $20-$25 per hour. Second, each profile was assigned to one of three levels of education: high school diploma, an associate's degree, or a bachelor's degree. 7 Next, we randomly assigned profiles to one of two levels of availability. The first, which we refer to as "neutral availability", does not provide any specific information in the profile on the days and hours of availability. The second level, 6 Although the selected cities are demographically and economically diverse, and provide potentially important regional variation, they may not be representative of the informal caregiving market in small to medium sized cities as well as rural areas. As such, caution should be used in generalizing our results to other locales. 7 For profiles with an associate's degree, we listed a large, public community college in the city as the institution of attendance. If the profile had a bachelor's degree, except for the District of Columbia, the institution listed was a large, public university in the state where the city was located. For profiles in the District of Columbia, a large, public university in Maryland was chosen.
referred to as "high availability", notes explicitly in the personal statement that the caregiver is available at night and on the weekend. Fourth, profiles were assigned to note whether the caregiver owns a car.
Together, these four treatments produced 36 possible configurations within the profiles (i.e., three wage categories × three levels of education × two levels of availability × two car ownership categories = 36 combinations). Each configuration was represented by a randomly assigned sequence number ranging from one to 36. We then randomized the fifth treatment-years of work experience-to each sequence number. The experience variable took one of the values from the set {1, 3, 5, 7, 9}. 8,9 Data collection then proceeded by sequence number in which the caregiver profiles for all eight cities were adjusted to include the characteristics that corresponded to a given number. Thus our data collection evolved over the course of 36 rounds. We utilized this two-step randomization method to reduce the number of application rounds to a manageable number. Were we to expand the set of sequence numbers to accommodate the work experience treatment, data collection would have required 180 rounds to complete. 10 Therefore, we decided to assign work experience to one or more of the 36 sequence numbers.
Following a brief pilot study in early 2017, our fieldwork began in March of 2017 and ended in May of 2018. We responded to 1,000 parent job postings in each city. One application was submitted in response to each posting, giving us a total sample of 8,000 postings/applications. For each sequence number, our goal was to apply for the same number of jobs in each city so that all treatment configurations were equally represented in the data. Nevertheless, some variation in application counts is present, ranging from a low of 19 postings/applications per city for two sequence numbers to a high of 36 postings/applications for two additional sequence numbers. The average number of applications per round was 27.8 with a standard deviation of 4.7.
To ensure comparability over time, the process of selecting jobs to apply for was standardized across each application round. Specifically, job postings were first sorted by date, so that we applied only for the most recently posted positions. 11 We then limited the pool of potential jobs to those with a profile picture, those posted by parents (as opposed to a child care center or other formal provider), those located within 30 miles of the central city zip code, and those offering ongoing part-or full-time jobs. 12,13 Requests for specific attributes in the job postings were not considered in our application process, with applications completed sequentially starting with the most recently posted job. To reduce the effect of time zones on the application process, caregiver profiles were submitted to parents moving from East to West coast, beginning with the District of Columbia and ending with Seattle. Applications were completed between 6PM and 2AM Eastern Standard Time.
For a given sequence number, we used eight identical profiles-one for each city-to apply for child care jobs. The only difference between profiles was the caregiver's first name. 14 Although the profiles included different surnames, the platform reports only the first letter of surnames to parents, making any variation irrelevant for our purposes. All profiles were constructed to reflect a 30-year-old white female;
we included in all eight profiles the identical photo of a fictitious female applicant. In order to ensure that our profiles appeared legitimate and were competitive with other job seekers, we included a valid email address (which varied across profiles) as well as other characteristics (which did not vary) in the profiles.
In particular, all caregivers were English speakers only, non-smokers, had first aid training, and were comfortable around pets. We also noted caregiving experience with different age groups, twins, sick children, and children with special needs. Each profile included a fictitious five-star review from a parent.
Finally, each profile included the identical introductory personal statement about the caregivers' interest in and skill working as a child care provider.
Appendix Figure 1 provides an example of how a list of child care job advertisements appears on the website. The first two advertisements would be considered non-relevant to our study, given that they are for short-term babysitter jobs, while the last two would be considered relevant positions because they are for longer-term caregiver positions. Appendix Figure 2 provides an example of the information provided in the parent job posting, and Appendix Figure 3 shows a sample fictitious caregiver profile, with its randomly assigned characteristics, that was submitted to parents. When responding to parent job postings, the job service by default sends an introductory message to parents, which notes the caregiver's interest in the position and discusses all of the relevant treatments studied in the paper. Parents then have the option to click on the profile to learn more about the individual. 15
Coding Responses from Parents
Since the job service acts as a closed eco-system, all initial contact between parents and caregivers occurs through the website's internal messaging system. The system provides parents with several options for responding to applicants: to send a crafted message discussing their interest (or lack of) in an applicant, to use an automated response that rejects the applicant, and to use an automated response to request a phone call or meeting. To provide parents with sufficient time to respond to the fictitious job seekers, they were given six days from the day we submitted the application to make contact. On the sixth day, we collected responses, then changed the treatment variables to prepare for the next round. We then waited 15 For example, one such introductory statement from a fictitious caregiver reads: "Hi, my name is Kim and I am responding to your job for a child care worker in the Atlanta area. I hold a high school diploma and have 1 year of professional experience working as a babysitter. I own my own car and have plenty of availability including evenings and weekends. I'm a non-smoker, and I am looking for a job that pays between $10 & $15 per hour. If this is reasonable to you, please get back to me at your earliest convenience. Thanks, Kim" at least two days to ensure the profiles were updated on the platform before sending out the next set of applications. For tracking purposes, we created a binary indicator equal to one for a "timely" parent response, defined as a response received within the six day window, and zero if the response was received after the sixth day. 16 Approximately 92 percent of the parent responses (positive or negative) were received within the six-day window.
The primary outcome variable is a binary indicator equal to one if a given job application/caregiver profile received a "positive" parent response, defined as an explicit request for an interview; a request by the parent for additional background information such as a resume or professional references; a request by the parent to answer one or more questions about the position (e.g., whether the caregiver had experience looking after multiple children simultaneously); or a request by the parent for more information about the logistics of the job (e.g., inquiring whether the caregiver had a car or was available on weekends).
Approximately 25 percent of our profiles received a positive response from parents. In most cases, the positive response was coded because an explicit interview was requested by parents. For the remaining (75 percent of) profiles, parents either did not respond to the caregiver or provided a negative response.
Specifically, negative responses are those in which parents submitted a system-generated message indicating they are not interested, or those in which parents crafted their own message communicating their disinterest. 17 Although the main analysis reports results based on the measure of positive responses, we also examine the determinants of negative responses.
Statistical Analysis
To estimate the causal effect of the randomized profile characteristics, we estimate regressions of the following form:
[1] Responseijct = βo + X´β1 + Z´β2 + αc + δt + εijct, 16 For example, if applications were processed on a Friday, responses were recorded the following Thursday, and the next set of applications were sent out on the next Saturday at the earliest. This introduced day-of-week variation within the experiment. 17 We encountered a few cases in which parents expressed dissatisfaction with some aspect of the profile (e.g., parents expressed an unwillingness to pay the hourly wage revealed on the profile, and asked if the applicant was willing to accept a lower wage). Such cases were coded as a non-positive responses (i.e., as a zero in the main outcome variable).
where Responseijct is a binary indicator equal to one if the i th profile/application submitted in response to job advertisement j in city c at time t received a positive response and zero otherwise, and X is the set of randomly assigned profile characteristics. Our baseline model includes a set of city fixed effects (α) and time effects (δ). The time controls capture various sources of temporal heterogeneity in parent preferences for child care. Specifically, we incorporate dummy variables for the day of the week in which a given application was submitted, a dummy variable capturing months in which school is unlikely to be in session (i.e., the summer months and December), and a dummy variable for the year in which the application was submitted. 18 The baseline model also includes controls for a variety of parent and family characteristics, Z, such as parent gender (one dummy variable), race/ethnicity (five dummy variables), the number of children in the household, a dummy variable for whether the parent was seeking full-time child care, a dummy variable for whether the caregiver was required to have a car, and the highest amount (per hour) that a given parent was willing to pay the caregiver (a potential proxy for family income). 19 We estimate this model using ordinary least squares regression (OLS), with the standard errors clustered on the application sequence number. 20
IV. Results

Summary Statistics
Our presentation of results begins with a discussion of the parent response rates (Table 1) as well as summary statistics for the fictitious caregiver characteristics (Appendix Table 1 ) and family characteristics (Appendix Table 2 ). Each table displays information on the full sample and for each city in which applications were submitted. We then present results from "balance" tests of the relationship between caregiver and family characteristics (Appendix Table 3 ).
As shown in Table 1 , the overall positive response rate is approximately 25 percent. The cityspecific positive response rate varies from a low of 16 percent in Phoenix to a high of 41 percent in Seattle.
Not shown in the table is the negative response rate, which is 16 percent overall. This varies between 13 percent in Seattle and 20 percent in Chicago and Phoenix. Appendix Table 1 shows the proportion of caregiver profiles containing each randomly assigned characteristic. The proportions overall and within each city are consistent with the assignment probabilities set forth in the research design. Such patterns provide initial evidence that random assignment was undertaken successfully. Appendix Table 2 Table 3 examines whether the caregiver treatments are balanced across families' observable characteristics. We detect very few systematic differences, again suggesting that random assignment was performed largely successfully.
Descriptive Results
To motivate the forthcoming regression analysis, Table 2 presents the raw response rate for all levels of the caregiver treatments. We also show the corresponding chi-squared statistic from a test of the null hypothesis of no association between each characteristic and parent responses. It is clear from the first three rows that parent demand is sensitive to the wage expectation stated by caregivers. Indeed, parent responses are sharply decreasing in the hourly price of child care, from 34 percent when prices are $10-$15 to 14 percent when prices rise to $20-$25. However, parents also have strong preferences for two important signals of caregiver quality: educational attainment and work experience. As for education, the response rate increases from 22 percent among caregivers with a high school diploma to 27 percent among those with a bachelor's degree. Although the relationship for work experience is not linear, the data suggest that parents are willing to reward caregivers with more experience. For example, 22 percent of those with one year of experience received a positive response, a figure which increases to 28 percent among caregivers with nine years of experience. The final sets of results relate to the measures of caregiver convenience: car ownership and availability. It appears that parents are somewhat more attracted to car owners than non-car owners (26 percent versus 23 percent), but are indifferent between those with higher levels of availability and those whose availability status is neutral (24 percent versus 25 percent). Table 3 presents the main regression results establishing the causal effect of each profile characteristic on the probability of receiving a positive parent response. The results are based on the full set of 8,000 applications. Each column provides estimates from an increasingly rich specification. Column
Baseline Regression Results
(1) includes only the profile characteristics; column (2) adds the family controls; column (3) adds the city fixed effects; and column (4) adds the time effects. Coefficients on the profile characteristics are robust to the inclusion of all additional controls, thereby providing another indication that random assignment was undertaken successfully. Nevertheless, adding these variables generally improves the precision of the regression estimates. Appendix Table 3 re-estimates the full model, using as the outcome variable the binary indicator of a negative parent response. Table 3 confirm that the demand for child care is strongly influenced by prices. The estimates in column (4) imply parents are nearly eight percentage point less likely to respond (positively)
Results in
when the caregiver wage is set at $15-$20 per hour, and 21 percentage points less likely to respond when the wage is $20-$25 per hour (compared to a wage of $10-$15 per hour). Given that the overall response rate is 25 percent, these estimates translate to reductions of 31 percent and 83 percent, respectively.
Nevertheless, parents respond favorably to caregivers with more education and work experience. It appears that the relationship between education and parent responses is monotonic. Whereas individuals with an associate's degree are six percentage points (or 25 percent) more likely to receive a response, those with a bachelor's degree are nine percentage points (or 37 percent) more likely to receive a response (compared to applicants with a high school diploma). As for experience, while it is clear that three, five, seven, and nine years of work experience are preferred over one year of experience, the relationship is not fully monotonic. In particular, the response rate initially increases in experience, peaking at seven years, but then declines for applicants with nine years of experience. This inverted U-shape indicates that there may be declining returns to work experience in the informal child care labor market.
The last two profile characteristics in Table 3 probe parent preferences for the convenience aspects of child care: caregiver car ownership and availability. Parents reward job-seekers with a car, for whom the likelihood of receiving a response increases by nearly four percentage points (or 15 percent). It is possible that parents are attracted to car owners not only because it makes caregiving more convenient (i.e., via the provider's ability to transport children to appointments and activities), but also because it may signal other favorable characteristics, including financial stability and maturity. On the other hand, parents seem to be indifferent toward caregivers indicating a higher level of availability (i.e., available to provide care at night and on weekends). Indeed, the coefficient on "high" availability is close to zero and statistically insignificant.
The models shown in Appendix Table 4 examine the determinants of explicitly negative parent responses. Specifically, we re-estimate the full model outlined in equation [1] , this time using the binary indicator for negative responses as the outcome variable. The most salient predictor of such responses is caregiver wage expectation, with higher wages producing a monotonic increase in the likelihood of a negative response. All other caregiver characteristics, including the non-quality attributes related to car ownership and availability, generate a lower likelihood of receiving negative feedback from parents.
Together, these results largely mirror those from the model of positive parent responses: parents are averse to paying higher prices, but they value signals of caregiver quality, such as educational attainment, and convenience, as measured primarily by car ownership.
Heterogeneity by the Age of the Youngest Child
The next set of results examine whether parent preferences for caregiver characteristics vary with the age of the youngest child in the family. This analysis is motivated by theoretical models of household production in which parents view child development as a cumulative process, with time allocation, consumption, and investment decisions being made sequentially throughout the developmental period (e.g., Todd & Wolpin, 2003) . A key insight from these models is that parents may place different weights on the value of time versus monetary investments depending on the age of child, and that these investments may in turn have heterogeneous, age-specific effects along the developmental pathway.
Results from recent empirical studies are largely consistent with these predictions. For example, Del Boca et al. (2014) and Cunha et al. (2010) show that parental time investments are extremely important in the first few years of life, and decline as children age, while the value of monetary inputs increases with age.
Consistent with these patterns, several studies find negative effects of non-parental child care timeparticularly informal care-for infants and toddlers (e.g., Bernal & Keane, 2011; Fort et al., 2016; Herbst, 2013) . Therefore, it is important to understand how parents-who are looking to reduce the time investment in their children by purchasing non-parental services-evaluate various child care characteristics at different points in the developmental process. Table 4 presents separate regression estimates by four categories of the youngest child's age: zero to six months, six months to three years, four to six years, and seven or more years. 21 Generally speaking, there is substantial variation in parent preferences across younger versus older children. Those with older children are less sensitive to price of child care (at least in the $15-$20 range), which implies that parents with young children may prefer to direct their monetary resources to inputs other than non-parental care.
The estimates also suggest that the demand for caregiver quality generally rises with child age: parents with very young children (i.e., ages zero to six) have weaker preferences for education and experience, while those with school-age children (i.e., ages seven and over) have stronger preferences. Such behavior is consistent with the results in Del Boca et al. (2014) in which the productivity of child goods expenditures are shown to have larger impacts on development as children age. Finally, our results suggest that caregiver car ownership is most valued for older preschool-age children. This likely reflects the perceived responsibilities of caring for children who are old enough to benefit from outside activities, but not yet old enough to be enrolled in school.
Additional Sub-Group Analyses
We undertake two other types of sub-group analyses. First, as shown in Appendix Table 5 , we examine whether there is heterogeneity in the demand for caregiver characteristics across the eight cities included in the study. We then examine in Table 5 heterogeneity across a range of family characteristics.
Looking first at the city-specific analyses, we find some interesting differences in parent preferences. For example, although parents in most cities reveal an aversion to higher caregiver wages, those in Boston are willing to pay for more expensive child care. Similarly, with the exception of Boston, parents generally favor caregivers with post-secondary degrees over those with a high school diploma, particularly those in Atlanta and Seattle. However, there appears to be more variation in parent preferences for work experience. Those in Atlanta, D.C., Philadelphia, and Seattle have strong preferences for work experience, while those in the remaining cities tend to be indifferent. Finally, results for the non-quality attributes are similarly mixed. Effects of car ownership range from strongly positive in Chicago and Atlanta to null in Dallas, D.C., and Seattle. Even more striking is that while parents in several cities favor applicants with "high" availability, those in Atlanta, Boston, and Seattle are actually less likely to respond positively to such individuals. Table 5 presents the regression results disaggregated by demographic sub-group. Columns (1) and (2) show results separately for white and non-white parents, respectively. Although both sets of parents are equally sensitive to the cost of child care, white parents show stronger preferences for the quality attributes of child care, while non-white parents show stronger preferences for the practical or convenience features of child care. It is important to note, however, that all of our fictitious caregivers are white.
Therefore, it is possible that non-white parents' comparatively low demand for caregiver education and experience may be commingled with their preferences for an own-race provider. In other words, minority caregivers' education and experience may elicit more favorable responses from parents of the same background. Alternatively, these results may reflect the possibility that minority parents are more resourceconstrained.
The next two columns [columns (3) and (4)] show results according to parents' revealed willingness-to-pay for child care. Recall that the job service allows parents to indicate a preferred lower and upper bound on the hourly wage offer to caregivers. This analysis breaks the upper bound wage offer at the sample median ($20 per hour), and estimates the model separately on parents willing to pay below and at/above that amount. Note that this variable may capture ability to pay-or families' income levelas much as it does willingness to pay. Not surprisingly, the results show that high willingness-to-pay parents are less sensitive to the cost of child care than their low willingness-to-pay counterparts. However, there is consistent evidence that high-paying parents are more attracted to caregivers' quality signals, while lowpaying parents are equally, if not more, attracted to the convenience features of child care. Together, this evidence suggests that the wage offer variable is more indicative of families' income level, rather than willingness-to-pay. If this variable measured willingness-to-pay, one would expect different responses to the price of child care (as we find here), but there is little reason to believe that preferences over caregiver education and experience would vary after controlling for prices. That these preferences do vary suggests that we are capturing heterogeneity in child care demand by family income level.
The next three columns [columns (5) to (7)] examine differences in child care demand according to the number of children in the family. Interestingly, parents are about equally sensitive to prices no matter the number of children. This may be a function of parents' interpretation of caregivers' wage expectation.
If parents expect to pay the same hourly rate irrespective of the number of children, then families with more children actually pay less per hour, per child than those with fewer children. However, we also find that multiple-child families are substantially more attracted to caregivers with higher levels of education and experience than their single-child counterparts. In addition, the former has stronger preferences for caregivers who own a car. That multiple-child families place a higher value on the quality components of child care makes intuitive sense in light of the possibility that such parents expect to pay the same hourly wage as their single-child counterparts: the marginal unit of caregiver quality costs less in multiple-child families than in single-child families.
The final sets of analyses are based on subsets of parents looking for part-or full-time child care
[columns (8) and (9)] and parents who do not require or do require the caregiver to provide her own transportation [columns (10) and (11)]. Few differences emerge between families looking for a part-or full-time caregiver: both types of families are equally sensitive to the price of child care, and both have similar preferences for the quality and non-quality characteristics of the caregiver. Differences do emerge, however, when comparing families with and without a transportation requirement. First, it is not surprising that caregivers who own a car are more likely to receive a positive response from families that make such a requirement than their counterparts that do not have this requirement. Second, we find that parents with a transportation requirement demand higher-quality caregivers, at least as measured by caregiver education.
Indeed, the coefficients on the two post-secondary degrees are substantially larger than the corresponding coefficients among families without a transportation requirement. For these parents, car ownership and education may be viewed as complementary attributes. Finally, parents without a transportation requirement place a higher value on availability, implying that these characteristics may be substitutes.
Parents' Willingness to Pay for Caregiver Quality and Convenience
The final set of analyses probes parents' willingness to pay for various child care provider characteristics. To do so, we present the raw parent response rates for the three levels of caregiver wage expectation separately by educational attainment (Figure 1 Tables 2 and 3 . As to the question of whether parents are willing to pay for more highly educated caregivers, the answer appears to depend on the level of education. On the one hand, consider caregivers with a high school diploma and an associate's degree, both of whom charge the lowest hourly price ($10-$15). Not surprisingly, at this comparatively low price level, parents prefer those with more education, as
shown by the increased response rate from 28 percent (high school) to 35 percent (associate's degree).
However, when caregivers charge the highest hourly price ($20-$25), the response rate declines from about 14 percent (high school) to 10 percent (associate's degree). Thus it appears that parents are willing to pay for an extra two years of education at the lower end of the education distribution only when the price of child care is relatively low. Now consider, on the other hand, caregivers with an associate's degree and a bachelor's degree. Once again, parents are willing to reward those with more education when the cost of child care is low ($10-$15), as shown by the moderate increase in the response rate from 35 percent (associate's degree) to 38 percent (bachelor's degree). Furthermore, they remain more attracted to caregivers with a bachelor's degree even when they charge the highest hourly price ($20-$25); indeed the response rate increases substantially between those with an associate's degree (10 percent) and a bachelor's degree (18 percent). Therefore, it appears that parents are willing to pay for an extra two years of education at the upper end of the education distribution even when the price of child care is relatively high.
Figures 2 and 3 repeat the analysis for the two measures of convenience. When the price of child care is comparatively low, parents are indifferent between individuals without and with a car (response rates of 33 percent and 34 percent, respectively). However, those with a car are preferred by parents at higher price levels. When the hourly price increases to $15-$20 the response rate increases from 24 percent (no car) to 29 percent (car), and when prices rise again to $20-$25 the response rate increases from 12 22 In results not reported in the paper, we estimate the regression equivalent of these descriptive analyses. The pattern of results is very similar to that reported here, which is not surprising given the experimental research design. These results are available upon request.
percent (no car) to 15 percent (car). Conversely, as shown in Figure 3 , parents favor more available caregivers only at relatively low price levels. At the highest hourly price, it appears that parents penalize individuals with more availability, as shown by the reduction in the response rate from 16 percent (neutral availability) to 11 percent (high availability). Together, these analyses suggest that parents do not place equal weight on all dimensions of convenience: they are willing to pay for car ownership, but are not willing to pay for availability.
V. Conclusions
This study provides the first credible evidence on the demand for child care characteristics in the market for home-based care. Our analysis focuses on randomly assigning three dimensions of caregiving:
affordability (i.e., the hourly price of child care), quality (i.e., caregiver education and experience), and convenience (i.e., caregiver car ownership and availability). We find that parents are extremely sensitive to the cost of child care. Caregivers charging $10-$15 per hour have a one-in-three chance of being offered the job or getting an interview; when the hourly wage increases to $20-$25, the odds fall to one-in-eight.
We also find that parents have strong preferences for quality, particularly caregivers' educational attainment. Although parents appear to value experience, the relationship takes a reverse U-shape, indicating that parents may view experience as having declining positive effects on quality. Furthermore, we find mixed evidence on the convenience dimensions of child care, with parents valuing those owning a car but not those with more availability. Finally, we show that child care preferences are not stable across sub-groups of families, particularly as it relates to families' age of youngest child, race and ethnicity, and willingness-to-pay.
To put our results in context, using back of the envelope calculations, we compare parents' monetized valuation of caregiver quality and convenience by asking: how much would parents have to be paid to prefer caregivers with lower levels of education and those who do not own a car? In particular, we calculate the additional weekly income that a family would need to receive, based on the relative impact of various caregiver characteristics and hourly prices, for the full sample and for several sub-groups. 23 We then benchmark these monetized valuations against the median weekly expenditure on home-based care
for a nationally representative sample of families with preschool-age children ($108) (NSECE, 2018) . All calculations are shown in Table 6 .
For the full sample (Panel A), the regression estimates imply that families would have to be paid $90 per week to hire a caregiver with a high school diploma over one with a bachelor's degree, and would have to be paid $36 to hire a non-car owning caregiver over one that owns a car. These dollar amounts are equivalent to 83 percent and 33 percent, respectively, of median weekly expenditures on home-based care.
Two observations are noteworthy. First, it seems clear that parents value quality and convenience; indeed the monetized preferences for both attributes represent a significant share of the cost of child care. Second, parents place a much higher value on quality over convenience. The remaining calculations in Table 6 show that caregiver quality is valued more by parents with older children (Panel B), white parents (Panel C), and those with a higher willingness-to-pay (Panel D). Convenience, on the other hand, is valued about equally by families with younger and older children, and is valued more by non-white families.
Taken together, our results show that parents largely value quality over convenience, at least in the home-based child care market. This is important from a policy perspective, as it implies that a lack of information, as opposed to under-valuing quality, may be contributing to the low level of quality in the child care market. Therefore, consumer education initiatives such as Quality Rating and Improvement Systems (QRIS) are likely to be effective at encouraging parents to consume higher-quality care. Currently operating in 42 states, QRIS measures and rates program quality by assigning a star rating or numerical value to providers, and then disseminates this information to the public. A key assumption underlying QRIS is that parents care about quality and are willing to consume it, but are unable to distinguish between low-and high-quality programs. Thus by providing information to consumers, QRIS seeks to drive demand toward high-quality programs while encouraging low-quality programs to improve. Our results suggest that parents do indeed value quality, and are willing to pay for it, which bodes well for the success of QRIS.
It is somewhat concerning, however, that non-white and low willingness-to-pay families have weaker preferences for quality than their white and high willingness-to-pay counterparts. In fact, some measures of convenience are preferred by these families more than the measures of quality. There are at least three possible explanations for these patterns. First, such families may place relatively little value on quality as defined by caregiver education and experience. This explanation is consistent with previous research showing that various measures of program quality do not predict parents' satisfaction with their child's arrangement (e.g., Bassok et al., 2018) . Instead, what drives satisfaction is parent ratings of convenience, as measured by hours of operation and location (Sonenstein & Wolf, 1991) . Second, these families may value quality, but they do not believe that education and experience are accurate signals of quality. Indeed, there is little evidence to suggest that teachers' observable characteristics are correlated with quality in center-based settings (e.g., Blau, 2000; Early et al., 2006; Early et al., 2007) . If this evidence applies to the home-based sector as well, this explanation implies that parents are accurate assessors of quality, and do not value characteristics that may not improve child development. Finally, it is possible that parents value high-quality care, but are unable to afford it. This explanation is consistent with race/ethnicity and willingness-to-pay serving as proxies for family socioeconomic status. It is well-known that the child care cost burden is heavier among low-than high-income families . As a result, the former may be less likely to demand characteristics that are perceived to be more costly. However, this explanation is less satisfying in our context because the randomization of profile characteristics ensured that parents were equally likely to see low-and high-cost high-quality caregivers.
One final noteworthy observation stems from our results. It appears that parents are fairly discerning in their evaluation of child care. The evidence suggests that parents do not value equally both 
